Unequal excision of complementary strands is involved in the generation of palindromic repetitions of rho- mitochondrial DNA in yeast.
In the rho- mutants of yeast, the mitochondrial genome is made up of a small segment excised from the wild-type mitochondrial DNA. The segment is repeated either in tandem or in palindrome to form a series of multimeric DNAs. We have asked how the palindromic organization arises. From several palindromic rho- mitochondrial DNAs, we have isolated the restriction fragments that contained the head-to-head or tail-to-tail junction of the repeating units, and have determined their nucleotide sequences. We found that the palindromes were not symmetrical right up to the junction points: at the junction, there was always an asymmetrical sequence of variable length. At both ends of this junction sequence, we found inverted oligonucleotide sequences that were variable in each mutant and that were present in the wild-type DNA. At the moment of excision, a single-strand cut seems to occur at each of these short inverted repeats, in such a way that the two complementary strands of the genome are cut unequally and the single-stranded overhangs become the junction sequences between the palindromic repeating units. This scheme may account for the complex structures of many rho- mitochondrial DNAs.